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TEST REPORT 

. 

FOR 

\ GWBE VALVE, &INCH, 6ooo PSIG 

Control Components, Inc. Model No. 445 

ABSPRACT 

This report presents the r e s u l t s  of tests performed on one spechen  of 
t h e  Globe V a l v e  75MU&93-PGLV-l. The following t e s t s  were performed: 

1. Receiving Inspection 
2. Proof Pressure 
3. Functional 

5. Surge 
6. Low Temperature 

4. Flow 

7. High Temperature 
8. Sand and Dust 
9. S a l t  Fog 

10. Cycle 
11. Seat Erosion 
12. Burst 

The specimen's performance was i n  accordance with the spec i f ica t ion  re- 
quirements of NASA Specification Number  75MU&93-PGLV-1. 
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The tests reported herein were conducted for the John F. Kennedy Space 
Center by Chryaler Corporation Space Division (CCSD), New Orleans, Louisiana. 
This document w8s prepared by CCSD under contract NAS 8-4016, P a r t  VII, CkJD 
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FOR 

C U B E  VALVE, 2-INCH, 6000 PSIG 

WBNUFACTURER: Control Components, Inc. 
MANUFACTURERtS MODEL NUMBER: 445 

TESTING AGENCY: 
AUTHORIZING AGENCY: NASA KSC 

NASA DHAWING NUMBHB: 75M14693 PGLV-1 
Chrysler Corporation Space M d s i o n ,  New Orleans, Louisiana 

I. FUNCTIONAL REQUIREMENTS 

A .  OPERATING MEDIUM: 
B. OPERATING PRESSURE: 
C. PROOF PRESSURE: 
D. BURSTHLESSURE: 
E. VALVE CAPACITY (Cv): 
F. LEAKAGE: 
G. VALVE SEM TORQUE MAXIMUM: 

1. Breakaway - 
2. R u n n i n g -  
3. Seating - 

11. CONSPRUCTION 

A. BODYMATERIAL: 
B. PORT DIAMGTW: 
C. ENDFITTIIS: 

D. SEALS: 
E. SEAT: 
F. FACE TO FACE: 

GN2, a2 
6OOo Psig 

24,OOo Psig 
11,OOO psig 

22.0 (desired)  
Bubble t i g h t  below 6000 psig 

100 f t l b  with 6000 psig above sea t  
50 f t - l b  
100 f t - lb  against  6000 psig 

304L cres.  
2 inches 
2-inch XXS Grayloc hub i n l e t  and out- 
l e t  
Teflon 
Teflon 
l2 inches 

III. ENVIRONMENTAL CHARACTEXISTICS 

A. OPERATING TEMPERATURE RASE: -20" t o  +l&O"F 

IV. SPECIAL REQUXREXENTS 

A. CLEANING SPECIFICATION: laM01671 Level N 

V. LOCATION AND USE: Used i n  the  Pneumatic Supply System of Saturn I B  
ground support equipnent a t  Launch Complexes 34 
and 37B. Proposed f o r  use i n  GH2 system. 

viii 
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I 

&-.vir onment 

Receiving 
Inspec t i o n  

Proof 
Pressure 

Functional 

Flow T e s t  

Surge Test 

LOW 
Temperature 

H i g h  
Temperature 

Sand and 
Dust 

S a l t  Fog 

Units 

TEST SlPilMY 

GLI)BE VALVE 2-INCH, 6000 PSIG, 

Operational 
Boundary 

NASA drawing 
75MU693 
FGLV-1 

ll,ooo psig 

6000 psig 
a. Breakaway: 

b. Running: 
50 f t - lb  

C. Seating 

100 f t - lb  

100 f t - l b  

Desired Cv is  
22.0 

0 t o  6ooO psig 
i n  millisecond, 
Ten cycles 
closed; t en  
cycles partial. 
open 

-20 (w, -41°F 

I40 (4-4, -0)"F 

KSC-STD-164D 
Section XVI 

K SC - S T D - ~ ~ ~ D  
Section XVII 

Test 
Objective 

V i s u a l l y  and dimen- 
s iona l ly  inspect 
f o r  compliance w 5 t l  
NASA drawing 
7Wl.4693 PGLV-1 

Check f o r  leakage 
and d i s t o r t i o n  

Check i n l e t  and ou' 
l e t  port  leakage 
and operating 
torque 

Determine the  Cv 
of the  valve 

Determine if speci. 
men operation i s  
impaired by surge 

Determine i f  the ei 
vironment causes 
degradation o r  de- 
formation 

Determine if  sand 
p a r t i c l e s  can causc 
specimen mal- 
function 

Determine t h e  
corrosive r e s i s t -  
ance of the s p e c h  

ix 

Test 
Results 

Sat is-  
factoqy 

Satis-  
factory 

Satis- 
factory 

Sat is-  
factory 

Satis- 
factory 

Sa tis- 
fac tory  

Sa t i s -  
fac tory  

Satis- 
factory 

Sa t i s -  
fac tory  

Remarks 

No v i s ib l e  de 
f ec t s .  No 
specif icat ion 
or workman- 
sh ip  def ic i -  
encie s . 
No leakage or 
v i s i b l e  
d=%e 

No leakage. 
Breakaway and 
running tor-  
ques d id  not 
exceed t h e  
xxlaximum 
values 

Average Cv 
was 20.8 f o r  
a range of 
39 t o  159 gpa 

The specimen 
was not im- 
paired by 
surge 

No leakage or 
damage 

No leakage or 
damage 

The specimen 
was not af- 
fected by the 
sand and dust 
environment 
The only cor- 
rosion noted 

as the o m r a t i  
and wheel 



TEST SUPWFiY (Continued) 

1 
EnvironmerL ’ Units 

Cycle 

Seat  Erosior 

Burst 

Operat i o n a i i  
Boundary 

Opening and 
closing valve 
with i n l e t  pre 
surized t o  6OO 
psig; lo00 
cycles 

Flaw GH2 f o r  
120 Hours a t  
one SCFM with 

l e t  pressure 

hydrostatic 

6ooO psig  in- 

a,OO Psi& 

Teat 
Objective 

Determine if the  el 
vironment causes dc 
. gradation o r  defoi 

mation on a cumuli 
t i v e  basis 

Determine if valve 
sea t  of the speci- 
men de ter iora tes  

Determine the struc 
tural i n t e g r i t y  of 
the specimen 

Test 
Results 

- 

I Sa t i s -  
I factory 

Satis- 
factory 

Satis- 
factory 

Remarks - 
No. degradatic 
or  d e f o m t i c  
occurred 

No degradatic 
o r  deter iora-  
t i o n  occurred 

No leakage 
or d i s to r t ion  
occurred 

X 
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1.1 

1.2 

SCOPE 

T h i s  repor t  presents the results of t e s t s  performed on one speci- 
ment of Globe Valve '75Hl4693 PGLV-1 t o  determine if  the valve 
meets the  operational and environmental requirements f o r  John F. 
Kennedy Space Center Launch Complex 37. 
r e s u l t s  is presented on pages ix and X. 

A sumnary of the  t e s t  

ITEM DESCRIPTION 

Globe Valve 75Ml4693 PGLV-1 has a 2-inch naninal s i ze  i n l e t  port. 
It has a design operating pressure of 6000 psig and i s  rated for 
use with nitrogen and hydrogen. 

APPLICABLE DOCUMENTS 

The following docunents contain the test requirements f o r  Globe 
Valve 75Ml4693 PGLV-1: 

a. 

b. Component Specif icat ion 75Ml.4693 FGLV-1 

c. Cleaning Standard MSFCSTD-164 (D) 

d. Test  Plan C C S D - ~ - 1 1 2 o - l F  

e. Test Procedure CCSD-FO-lU0-2F 

KSCSTD-164 (D), Standard Environmental Test Method 

1-1 



SECTION I1 

RECEIVING INSPECTION 

Name 

Size 
Manufacturer ' s 
Drawing No. 

c 

I Control Components Inc. 2-Inch Globe Valve 

2-inch 

Mv 445-4oGx, 

2.1 

Height, Overall (closed) 

Width, Flange t o  Flange 
Grayloc Outside Diameter 

Operating Wheel Diameter 

Height, Overall (open) 

Grayloc Bore 

2.2 

9.875 
11.0 
12.0 
5.0 

18.0 
1-77 

2.3 

2.4 

TEST REQUIREMENTS 

The spechen  sha l l  be v isua l ly  and dimensionally inspected f o r  
conformance w i t h  t h e  applicable specif icat ions pr ior  t o  tes t ing .  

TEST PROCEDURE 

A visual and dimensional inspection of t he  specimen was performed 
t o  determine campllance with NASA drawing 7944693 PGLV-1 and the 
applicable vendor drawing t o  the extent possible without disas- 
sembly of the test specimen. A t  t h e  same time, t h e  t e s t  specimen 
was a l s o  inspected f o r  poor workmanship and manufacturing defects.  

TEST RESULTS 

The specimen canplled w i t h  NASA drawing 7944693 PGLV-1 and t h e  
applicable vendor drawing. 
manufacturing defects was observed. 

No evidence of poor workmanship or  

TEST DATA 

The data  presented i n  t ab le s  2-1 and 2-2 were recorded during 
the  inspection. 

Table 2-1. Specimen Nomenclature 

I i 

I I 

Table 2-2. Specimen Dimensions 

1 
Dimensior I==- Drawing 

(inches) 
Actual 

13.3 
12 . 17 
12.0 

5 e 0  
1-75 
5.0 

2-1 



3.1 

3.1.1 

3.1.2 

3.1.3 

3.2 

3.2.1 

3.2.2 

3.2.3 

3.2.4 

3.2.5 

3.2.6 

3.3 

3.4 

TEST RE4UIILEMENTS 

The t e s t  specimen shall be subjected t o  a proof pressure of 
11,OOO psig. 

The pressure s h a l l  be applied simultaneously t o  the  specimen 
i n l e t  and ou t l e t  ports  with t h e  valve i n  the  opened posit ion 
and s h a l l  be maintained f o r  5 minutes. 

Leakage s h a l l  be monitored during t h i s  test .  

TEST PROCEDURE 

The test  setup was assembled as shown i n  f igures  3-1 and 3-2 
u t i l i z i n g  the equipnent l i s t e d  i n  t ab le  3-1. 

Hand valve 4 and the specimen were opened and a f t e r  t h e  system 
was f i l l e d  with deionized water, a l l  entrapped a i r  was bled 
from t h e  system. 

Hand valve I was closed. 

Hand pump 2 was used t o  pressurize the specimen t o  11,OOO psig 
as indicated on pressure gage 3. 
f o r  5 minutes while the  specimen was monitored f o r  ex terna l  
leakage. 

Proof pressure was maintained 

Hand valve 4 was opened slowly t o  vent the  pressure. 
men was then examined f o r  d i s tor t ion .  

The speci- 

All data  were recorded. 

TEST RESULTS 

During the proof pressure test, valve stem leakage developed a t  
2000 psig w i t h  the valve i n  the open position. 

The torque of the  stem packing jam nut was checked and found t o  
be approximately 350 inch-pounds. The jam nut was torqued t o  the 
required 800 inch-pounds and t h e  specimen was subsequently press- 
urized t o  11,OOO psig and there  uas no evidence of leakage or dis-  
t ortion. 

TEST DATA 

The data presented i n  tab le  3-2 were recorded during the t e s t .  

3-1 



Table 3-1. Proof Pressure and B u r s t  Test Equipnent L i s t  

11,OOO psig for  5 minutes 

None 

None 

Item 
No . 
1 

2 

3 

4 

5 

6 

P 

- 

Item 

Test Specimen 

Hand Pump 

Hydrostatic 
Pressure Gage 

Hand Valve 

Water Re- 
servoi r  

B u r s t  Chamber 

Manufacturer 

C snt roi C ornponent: 
Inc . 
Sprague 

Astra 

Aminco 

CCSD 

P a r t  #OdeY.  0 

u5 

NA 

NA 

501U 

NA 

NA 

Table 3-2. Proof Pressure Test Data 

Pressure 

Leakage 

Distortion 

Serial 
No 

300-16- 

NASA 
011893 
-A 

NA 

NA 

NA 

Remarks 

Globe valve, 
2-inch 

et0 30,000- 
Psig 

0-to 100,ooo 
- p i g  y$ 
FS Cal date  
4-30-67 

1/4-inch 

Deionized 
water 

.. 

3 -2 



I 

4 

E2.0 
3eservoir 

' 5  

r c 

1 2 

t 

7- 

# 
Note: A l l  l i n e s  l/k-inch. 

Refer t o  t'a%le 3-1 f o r  itern i d e n t i i k s t i o n .  

Figure 3-1. Proof Pressure and B u r s t  Test Schematic 
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4.1 

4.1.1 

4.1.2 

4.1.3 

4.1.4 

b.2 

4.2.1 

4.2.2 

4.2.3 

4.2.4 

4.2.5 

4.2.6 

4.2.7 

4.2.8 

TEST REQUIREMENTS 

The t e s t  specimen s h a l l  be inspected f o r  leakage with the out- 
l e t  port  of the  specimen pressurized t o  6000 psig, specimen 
closed, and the  inlet port vented. Leakage s h a l l  be recorded. 

The t e s t  specimen s h a l l  be inspected f o r  leakage with the i n l e t  
port  of the specimen pressurized t o  6OOO psig, specimen closed, 
and the  ou t l e t  port vented. Leakage s h a l l  be recorded. 

The opening, closing, and normal running torque of the  valve 
s h a l l  be determined with the i n l e t  port  pressurized t o  6OOO 
psig and then relieved t o  zero psig. All data  s h a l l  be re- 
corded . 
Procedures described i n  4.1.1and 4.1.2 each s h a l l  be repeated 
once f o r  the i n i t i a l  functional t e s t  and performed once f o r  a l l  
subsequent functional tests. 
be performed 10 times i n i t i a l ly  and three times f o r  a l l  subse- 
quent functional tests. 

Procedures described i n  4.1.3 s h a l l  

TEST PROCEDURE 

The tes t  setup as  shown i n  f igures  4-1 and 4-2 was assembled 
using the equipnent l i s t e d  i n  tab le  4-1 except f o r  thermocouple 
17 and thermal chamber 18. Flexible hose 20 (port A) was con- 
nected t o  the out le t  port  of the specimen and f l ex ib l e  hose 21  
(port  B) was connected t o  the  i n l e t  port. 

The hand wheel of the t e s t  specimen was replaced with torque 
wrench 13 which was used t o  close the  t e s t  specimen with a 
maximum seat ing torque of 100 foot-pounds. 

All regulators were adjusted f o r  zero ou t l e t  pressure and a l l  
hand valves were closed. 

Hand valve 3 was opened and the supply pressure was read on 
gage 5 .  

Regulator 6 was adjusted t o  es tab l i sh  6000 psig on pressure 
gage 7. 

Hand valve 10 was opened and tank 12 was observed f o r  evidence 
of leakage . 
Regulator 6 was adjusted f o r  zero ou t l e t  pressure and hand valve 
8 was opened t o  vent the  specimen. 

Hand valves 8 and 10 were closed. Flexible hose 20 (por t  A) 
was connected t o  the  i n l e t  port  of the specimen and f l e d b l e  
hose 21  (port  B) was connected t o  the ou t l e t  port. 



4.2.9 

4.2.10 

4.2.U 

4.2.12 

I 4.2.13 

’ 4 .2 .u  

4.2.15 

4.2.16 

4.2.17 

4.2.18 

4.2.19 

4.2.20 

4.2.21 

4.2.22 

4.2.23 

4.2.21, 

4.2.25 

4.2.26 

The procedures described in 4.2.5 through 4.2.8 were repeated. 

Regulator 6 was slowly adjusted t o  apply 6oOepsig pressure t o  
t h e  spechen. 

The breakaway torque of the specimen was determined by measuring 
the  maximum torque required t o  unseat the specimen. 

After t he  breakaway torque was measured, t he  specimen was com- 
pletely opened and the  running torque was measured from break- 
away u n t i l  the  specimen was fu l ly  opened. 

The running torque was a l s o  measured in t h e  closing direct ion.  

Hand valve 9 w s  opened and closed t o  vent the ou t l e t  pressure 
of the specimen. Hand valve 10 w s  then opened. 

The specimen was slowly opened u n t i l  bubbles ap eared i n  water 
tank 12. 
required t o  stop the  E ubbles was measured. T h i s  was the  c losmg 
torque f o r  the  specimen a t  operating pressure. 

Regulator 6 and hand valve 10 were closed. 

While t h e  s ecimen was  slowly bei  c P osed, t he  torque 

Hand valves 8 and 9 were opened and closed t o  vent the specimen. 

The procedures described i n  4.2.11 through 4.2.13 were repeated 
t o  determine breakaway and r d n g  torque values f o r  the  un- 
pressurized specimen. 

Flexible hose 20 (port  A) was disconnected and capped. 
hose 19 (port  C)  was connected t o  the  i n l e t  port  of the specimen. 

Flexible 

Regulator 6 was adjusted t o  es tab l i sh  25 psig on pressure gage 7 
and hand valve U, was opened. 

Regulator 15 was adjusted t o  es tab l i sh  a 2-psig reading on press- 
ure gage 16 and hand valve 10 was opened. 

The t e s t  specimen was slowly opened until  bubbles appeared i n  
water tank 12. 

The t e s t  specimen was slowly closed. The closing torque re- 
quired t o  s top the bubbles was measured. 
torque for  the specimen when the  specimen was unpressurized. 

This was the closing 

Regulators 6 and 15 were closed and hand valve 8 was opened t o  
vent the supply pressure. 

Hand valves 8, 10, and U+ were closed. 

Flexible hose 19 (port C )  was disconnected and port A of flex- 
i b l e  hose 20 was uncapped and connected t o  the  i n l e t  of the 
specimen. 
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4.2.27 

4.2.28 

4.2.29 

4-3 

4.4. 

The tes t  specimen was closed using a maximum seat ing torque of 
100 f mt-pounds . 
The procedures described in 4.2.10 through 4.2.21 were performed 
t e n  times. 
were repeated once for the  i n i t i a l  funct ional  test. 

The procedures described i n  4.2.1through 4.2.10 

For a l l  subsequent t e s t s ,  the procedures described i n  4.2.lO 
through 4.2.21 were performed three times and those described 
i n  4.2.1through 4.2.10 were performed once. 

TEST RESULTS 

The performance of the  valve was sa t i s fac tory .  
to r t ion ,  or excessive torques were noted. 

No leakage, dis-  

TEST DATA 

The data presented i n  tab les  4-2 and 4-3 were recorded during 
the initial functional test. 
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Table 4-1. Functional Test Equipment L i s t  

- 
It en 
KO. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

He Source 

Hand Valve 

F i l t e r  
.. 

Pressure ,Gage 

Pressure Regulatc 
0 

Pressure- Gage 

Hand Valve 

Hand Valve 

Hand Valve 

Sraduated 
Cylinder 

k t e r  Tank 

rorque Wrench 

In0 . 
CCSD 

. . .... - 

Microporous , 

Duragauge . 

Tescon 

' .  I 

Duragauge 

Robbins 

Robbins 

Robbins 

Pyrex ;400 IC, 

CCSD 

Armst rong 

4-lr 

.. . I :lobe valve, 
2-inch , 

NA 

NA 

NA 

1'1s A 

-.. - . -_ 

30594-? 

1009 

\ ; S A  
105944 

NA 

NA 

NA 

NA 

NA 

:Ash 95- 
.3 1 8 B  

7000-psig 

1s-inch (suppb 

2-r;licron -...- 

0-to 10,000- 
PSig - +2% FS 
Cal date  
3-16-67 

7000-psig in l e t  
0-to 7000-psig 
out  iet 

0-to 10,000- 
psig,  
- Cal date +O. 25%FS 

3-16-67 

l/b-inch ~ 

1/4-inch I 

l/l-inch ' . 
For leakzge 
neasurement 

Lealtcge 
let ec t or 

?.c?nl&cer; hand 
.I?ieel of spcci- 
ncn (when re- 
ydirsd) 



-- 
It em - No. 

u 

15 

16 

17 

18 

19 

20 

21 

- 

It em 

Hand Valve 

Pressure Regulat 

Pressure Gage 

Thermocouple 

Thermal kamber 

Flexible  Hose 

F lex ib le  Hose 

Flexible  Hose 

Robbins 

Watts 

Marsh 

Honeywe 11 

CCSD 
. .  

A e r o q u i ?  

A e r G C p l j ;  

A e r o q u i p  

... .. 

4-5 

SSKG-259 NA 
4T t I 

12ui: NA 

NA 

NA 

?JA 

XA 

i; A 

NA 

NA 

RA 

NA 

NA 

.. 

Remrks 

100-psig i n l e t  
0-to 10-psig 
o u t l e t  

0-to 30-psig - +0.5% FS 
Cal da te  
3-27-67 

-50 to - 2 0 0 0 ~  
t2 .5  O F  (temper&. 
C u e  t e s t s  on& 

-300 t o  160°F 
(temperature 
t e s t s  only) 



Applied Specimen 
Seating I n l e t  

Table 4-3. Leakage Data Obtained ,During F’unctional Test 

Opening ’ Closing 
Torque Running Torque I Torque 
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5.1 

5.2 

5.2.1 

5.2.2 

5.2.3 

5.2.4 

5 03 

5.4.2 

TEST REQUIREMINTS 

The flow coefficient,  cv, of the valve s h a l l  be determined. 
The d e s h e d  Cv is 22.0. 

TEST PROCEDURE 

The test  setup was assembled as shown i n  figures 5-1 and 5-2 
u t i l i z i n g  the equipnent l i s t e d  i n  t ab le  5-1. 

After hand valve 4 was closed and the  specimen was opened, 
pump 3 was star ted.  

Hand valves 4 and 11 were used t o  adjust  the flow r a t e  of the 
specimen over the  f u l l  range of the specimen keeping the i n l e t  
pressure constant. 

The specimen i n l e t  pressure and pressure drops indicated by gages 
5, 6, and 7, and the water temperature indicated by thermocouyle 
10 were recorded for 10 flow conditions i n  gallons per  minute. 

TEST RESULTS 

The f l o w  coefficient (C,) of the specimen averaged 20.8 when 
calculated over a flow range of 39 t o  157 gallons per minute. 

TEST DATA 

The data recorded during the t e s t  are presented i n  table 5-2. 
Pressure drop versus flow rate is presented i n  figure 5-3. 

The Cv f o r  the  specimen was computed using t h e  following formula: 

where : 
Q= measured f low rate (p) 

A m e s s u r e  drop across  the  specimen (psi) 
e T= density of the water at  the temperature in- 

dicated by the temperature probe 
f' = density of the water at  60°F 
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5.4.3 Functional t e s t  data obtained pr ior  t o  and following the flow 
t e s t  are presented i n  tab les  5-3 and 5-5, respectively.  
data obtained during the funct ional  t e s t s  performed before and 
a f t e r  the flow t e s t  a r e  p-esented i n  t ab le s  5-4 and 5-6, 
respective ly . 

Leakage 
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Table 5-1. Flow Test EquiFment List 

k i f i c e  

__.- 

It em - No, 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

L2 

- 

'hemnocouple 

It e m  

[and Valve 

Test Specimer. 

[20 Reservoir 

{and Valve 

'ressure Gage 

'ressure Gage 

'ressure Gage 

i f f  erent ial 
ressure Gage 

Inc . 
CCSD 

W i l l i a m s  

Heis e 

Heise 
. I  

Heis e 

Industr ia l  
Ins t rumen'; 

>CSD 

Ioneywell 
.e 0 

lilliams 

:ED 

NA 

IiA 

200 SP 

i34951 

k1044 

331952 

IUA 

NA 

KA 

:x SP 

Serial Remarks 

NA 

NA 

NA 

NASA 
114227 

?5 -1409 
3 

114228 

; k S A  lot 
,110-B 

N A  

NA 

NA 

N A : NA 

1 Globe valve, 
2-inch 

I 
G t o  200-gpm 
octput , motor 
driven 

2-inch 

0-to 100-psig 
-tO.25% FS 
Cal date 
- 
2-3-67 

0-t o 1OO-psig 
-tO.25% FS - Gal date 

2-3-67 

0-to 1OO-psig 
20.25% FS 
Cal date 
1-2-67 

]-to 3 0 - p s i ~  
9.25% FS 
:a1 date 
3-1 9-67 

L. 198-inch 

)-to 1500F 
l2.5: FS 

!-inch 

'rovide supply 
nd returr. 
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39 

5 5  

68 

79 

88 

96 

107 

124 

139 

152 

159 

152 

139 

124 

107 

96 

88 

79 

6 8 

5 5  

39 

Specimen Pressure (ps i e )  

Upstream 

91.5 

90.8 

90.5 

89.8 

89.5 

89.2 

88.6 

87.8 

87.2 

86.7 

86.0 

86.4 

R7.0 

87.5 

8R.2 

89.0 

89.2 

89.5 

89.8 

90.1. 

90.5 

Downstream 

87.4 

83.2 

79.2 

74.6 

71.5 

47.9 

62.2 

52.3 

44.1 

34.4 

25.0 

35.3 

44.3 

53.3 

62.6 

68.1 

72.1 

75.7 

79.4 

82.8 

R7.0 

0.2 

0.1 

0.1 

0.0 

0.2 

0.3 

0.2 

0.3 

0.4 

0.5 

0.P 

l - *3  

0.4 

0.3 

0.4 

0.3 

0. 1 

0.2 

0.2 

0.1 

0.1 

3.9 

7.5 

11.2 

15.3 

l7.8 

21 .o 

26.2 

35.2 

42.7 

51.8 

60.2 

49.8 

42.3 

33.9 

. 25.2 

20.6 

17.0 

13.6 

10.2 

7.2 

3.4 

Kedia Temperature 
( "0  

62 

62 

62 

62 

62 

62 

h 2 

62 

62 

A2 

62 

62 

f, 2 

h2 

62 

62 

62 

42 

62 

62 

62 
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Table 5-3. Functional Test Data Obtained Before Flow Test 

I 

!juri 

I 

2 

3 
i 

' Applied 
Seating Specimen Inlet Opening Rundng Torquc C i o s ing  

.Torque Pressure (ps ig )  Torque ( f t - l b  ) Torque 
( f t - l b )  I ( f t - lb)  OpemnR Closing ( f t - lb )  

6000 7 5 L 10 
2 5 4 4 15 

(: Oo[) I (, I 5 I L 10 
15  

5 4 I 15 
2 

6Ooo 
2 5 3 4 15 

1.5 

ij 

1 5  
5 4 4 I I 
I -  

Tat  ] e  5 4 .  Lsakape Data Ot tained DiriqF Fiinctior.al Test, Ferformca i'iefore F:-ow Test  

Arplied 
. , e a t i n p  c 

Toraiie 
( f t -1  b )  

- 

Specimen I n l e t  Pressure Specimen Outlet I'Tcssure Leakape 
( P S W  ( P S i d  (scim) 

Tab1.e 5-5. Functional Test Data Obtained After Flow T p s t  

1 20 ~ O O O  
20 I 0 

0 0 
4QQo 0 

Table 5-6. Leakage Data Obtained d i i r i n p  Functional Test  Performed After Flow Test 

e a + , i n p  Sp-cimcn Inlet 
Prpssiire ( p s i c )  

5Ooo 
-. 3 

hoOO 
2 

hOOO 
# 2 

i 15 

2 1 5  

3 1 5  

OpeninF I i ~ n n i n ~ .  Torque Closinr 
Torque Torqii r 

( f t - lb)  Opening I C l o s i n F  (ft- 1 h) 
n 3 2 15 

1. 20 
5 3 1 15  
4 2 1 10 
5 3 1 15 
4 2 1 10 

~- 

5-5 

Applied 
Sea tinE Specimen Inlet Pressire  Specimer, Outlet  Pressure Leakape 

20 6000 0 0 

"lr? - Torque f:.-lb) ( w i d  (Psi!?) (scim) 

I ' -  20 0 6Ooo 0 



I 

a 

' t -  @- 
. .  

a 0- 
a 

'0- 
Ln 

L- 
a 

E: 
G 

C3 
0 . r!  
bi 
*-I 
+-\ c 
0, 
3 
.;-I 

i 
.,- 

I , 
,_I 

4 - 

.. 
CJ 

.+.I 

c. 
L .  

.. 
;; 
i-! 

.=. 
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F i q l r e  5-3. Pressiire Versus Flow Rate 
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6.1 

6.1.1 

6.1.2 

6.1.3 

6.2 

6.2.1 

6.2.2 

6.2.3 

6.2.4 

6.2.5 

6.2.6 

6.2.7 

6.2.8 

6.2.9 

5.2.10 

6.2.11 

6.2.12 

6.2.13 

TEST m u m s  
A surge tes t  shall be performed on t h e  test  specimen. 

The tes t  specimen shall be pressurized i n  the d i rec t ion  of flow 
from zero t o  6OOO psig i n  100 milliseconds. 

Ten cycles shall be performed with the valve in the  closed posi- 
t i o n  and t e n  cycles s h a l l  be performed with the valve p a r t i a l l y  
opened and the  downstream port  capped. The down-stream pressure 
shall be vented after each surge. 

TEST PROCEDURE 

The surge t e s t  setup was assembled as shown i n  f igures  6-1, 6-2, 
and 6-3 u t i l i z ing  the equipnent l i s t e d  i n  table  6-1. 

A l l  hand valves were closed and regulator 6 was adjusted f o r  
zero o u t l e t  pressure. Hand valve 13 was opened. 

The tes t  specimen was closed. 

Hand valve 3 was opened and pressure gage 5 indicated 8OOO psig. 

Regulator 6 was adjusted t o  es tab l l sh  6000 psig on pressure gage 
7 and oscillograph 12 was s ta r ted .  

Switch 9 was closed t o  open the pressure port of solenoid 
valve 8. 

The pressure impulse pat tern on oscillograph 12 was observed 
t o  ensure tha t  the  required pressure surge was established. 

Switch 9 was opened t o , c l o s e  the solenoid valve 8 pressure port 
and t o  open the vent port. 

The procedures described i n  6.2.6 through 6.2.8 were performed 
t en  times. 

The vent port of solenoid valve 8 was capped, hand valve 13 was 
closed, and the  t e s t  specimen was partially opened. 

Switch 9 was closed t o  open the pressure port of solenoid valve 8. 

The pressure impulse was recorded on oscillograph 12. 

Switch 9 was opened t o  close solenoid valve 8. 
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6.2.l.4 

6.2.15 

6.2.16 

6.3 

6.4 

6.4.1 

6.4.2 

Hand valve 13 was opened t o  vent the  pressure downstream of the 
t es t  specimen. 

Hand valve 13 was closed. 

The procedures described i n  6.2.11 through 6.2.15 Were performed 
six times. 

TEST RESULTS 

Ten pressure surges were performed with the valve i n  the  closed 
posit ion using Ne. 
i n  approximately 50 milliseconds. The valve was then placed i n  
the pa r t i a l ly  open posit ion and surged t e n  times using GHe. 

Pressure surges were performed from zero t o  6000 psig i n  approxi- 
mately 95 milliseconds. 

The valve was surged from zero t o  6000 psig 

No leakage, malfunctions, o r  evidence of d i s to r t ion  occurred. 

TEST DATA 

A typ ica l  surge waveform as recorded during the tes t  is shown 
i n  figure 6-4. 

Functional t e s t  data obtained pr ior  t o  and after the surge t e s t  
are presented i n  tab les  6-2 and 6-3. 
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- 
It em 
L NO 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

ll 

12 

13 

- 

~~~~~~ 

Table 6-1. Surge Test Equipment List 

It em 

Test Specimen 

Ye or GN2 
Pressure Source 

Hand Valve 

Filter 

Pressure Gage 

Pressure 
Regulator 

0 

Pressure Gage 

Solenoid Valve 

Switch 

Power Supply 

Pressure, Trans- 
ducer 

Oscillograph 
Recorder 

Hand Valve 

Manufacturer Yodel/ : 'art No. 

Control  component^ L ~ G  
I Inc . 

CCSD 

Mic ropo x u s  

Duragauge 

Tescom 
. I  

Duragauge 

Marotta 

Perkins 

Telidyne . 

CEC 

Marsh 

XA 

NA 

!+8I3F-22+1 

NA 

26-1002 

Serial 
NO. 

NA 

NX 

NA 

NASA 
!00594-P 

100 9 

N L S A  
!00594Q 

2896 

3 -293 

652137 

:$:As A 
3 1 7 E 8  

. NA 

Remarks 

Globe valve, 
2-inck 

8000-psig 

&inch ( supply) 

2-mi c ron 

% t o  10,000-~si~ 
2.55 FS 
:a1 date 
3-16-67 

60SO-psig inlet 
Octo 6OOO-psig 
o u t l e t  

10,000-psig 
+0.25% FS 
Gal date 
- 
3-16-47 

3-7AGy, 1/2-inc:r 
normally closed 

2-PO s it ion 

28 vdc 

D t o  6GCO-psig 
5 . 2 5 %  FS 

1/2 -inc h 
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Table 6-2. Functional Test Data Obtained After Surge Test 

Applied 
R~ Seating 

Torque 
( f t - lb )  

1 25 
25 

Tab1.e 6-3. Leakage Data Obtained During Functional Test Performed After Surge Test 

Specimen I n l e t  Pressure Specimen Outlet  Pressure Leakage 
( P S i d  ( P S i d  (scim) 

4000 0 0 
0 6000 0 



a- 
/\" 

k 
0 
k 

.. 
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Figure 6-3. Surge Test Setup - Instrumentation 
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loo ms/div. 

Figure 6-4. Typical Surge Wavefonn 
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7.1 

7.1.1 

7.1.2 

7.1.3 

7.2 

7.2.1 

7.2.2 

7.2.3 

7-2.4 

7.2.5 

7.2.6 

7.2.7 

7.3 

7.3.1 

7.3.2 

7.3.3 

TEST REQU-WS 

A low temperature t e s t  will be performed on the  test  specimen 
t o  determine whether the environment causes degradation or 
deformation. 

The r a t ed  low temperature is -20 (-to, -4)"F. 
ture change r a t e  s h a l l  be 1°F per minute. 

W u m  tempera- 

A func t iona l  test w i l l  be performed during this t e s t  using 
e i t h e r  GN2 or He. 

TEST PROCEJ3URE 

The test  specimen m's placed i n  a low temperature chamber using 
the  test se tup  shown i n  f igu res  4-1 and 4-2 and t h e  equipnent 
l i s t e d  i n  tab le  4-1. 

A funct ional  test was not performed s ince 72 hours had not 
elapsed s ince a previous func t iona l  t e s t .  

Chamber 18 was cooled t o  -20 (+O, 04)"F with a r e l a t i v e  humidity 
between 60 and 90 per cent. The nmdmum temperature change rate 
was 1°F per minute. 

A func t iona l  test was perfarmed when the  temperature s tab i l ized .  
Temperature s t a b i l i z a t i o n  i s  defined as a maxhum temperature 
change rate of 1°F per hour as determined from the  instrumenta- 
t i on  monitoring the t e s t  specimen. 

The chamber temperature was returned t o  ambient conditions upon 
completion of the func t iona l  t e s t .  

The test  specimen was visually inspected and func t iona l ly  tes ted  
within 1 hour following the r e tu rn  t o  room ambient conditions. 

The test da ta  were recorded. 

TEST RESULTS 

The r e s u l t s  of the func t iona l  t e s t  a t  -20°F were sa t i s f ac to ry  
and shared no degradation of performance a t  low temperature. 

The funct ional  t e s t  completed following r e tu rn  t o  room ambient 
cnnditions was sa t i s fac tory .  

V i s u a l  inspection revealed no abnormalities. 
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7.4 

Opening Applied 
Run Seatinp 

( f t- lb) 

Specimen I n l e t  Torque 
Torque Pressure ( Psig) ( f t - lb)  

6000 15 
1 15 2 7 

6000 2 15 10 
2 5 

TEST DATA 

Running Torque Closing 
I Torque 

Closing ( f t - lb )  
3 1 15 
3 1 10 
3 1 15 
3 1 10 

Opening 

Data recorded during the funct ional  t e s t s ,  before the low 
temperature t e s t ,  a t  -20°F, and a t  room ambient conditions 
a r e  presented i n  tab les  7-1, 7-3, and 7-5 r e s p c t i v e l y .  
Leakage data  a r e  presented i n  t ab le s  7-2, 7-4, and 7-6. 

3 

Table 7-1. Functional Test Data Obtained Before The Low Temperature Test 

15 

I 
I 

Table 7-2. Leakage Data Obtained Durinr Functional Test Before Low Temperature 
Test 

Applied 

Torque ( P S i d  ( Psig) (scim) 
Seatin? Specimen I n l e t  Pressure Specimen Outlet  Pressure Leakarc 

( f  t- lb) 
1 35 6 0 0  0 0 

25 0 6000 0 
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Table 7-3. Functional Test Data Obtained a t  -20°F 

LPPllea 
Seat ing Specimen I n l e t  Pressure 

( f  t-lb) 
Run Torque ( P S i d  

6000 

Table 7-4. Leakage Data Obtained DurinE Functional Test  a t  -20°F 

Specimen Outlet  Pressure Leaka FC 
( P S i d  (scim) 

0 0 
i I 0 ! 6000 0 
1 25 

25 

Table 7-5. Functional Test  Data Obtained a t  Ambient Temperature (Post-Low Ternreratwe) 

. 
!lun 

L 

Table 7-6. Leakace Data Obtained Durinp: Functional Test a t  Ambient Temperature 
(Post-Low Temperature) 

Applied 
Seating Specimen I n l e t  Pressure Specimen Outlet  Pressure 

( f t-lb) 
Torque (Psi!?) ( P S i d  

25 0 6000 
25 6000 0 

Leakape 
(scim) 

0 
0 
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8.1 

8.1.1 

8.1.2 

8.1.3 

8.2 

8.2.1 

8.2.2 

8.2.3 

8.2.4 

8.2.5 

8.2.6 

8.2.7 

8.2.8 

8.3 

8.3.1 

8.3.2 

8.3.3 

SECIlION VI11 

HIGH TEMPERATURE TEST 

TEST WUIIIEMENTS 

A high temperature test  w i l l  be performed on the  t e s t  specimen 
t o  determine whether the environment causes degradation o r  
deformation. 

The r a t ed  high temperature i s  140 (+4, -0)"F. 

A func t iona l  test shall be performed during t h i s  tes t  using 
GN2 or  He. 

TEST PROCEDURE 

The t e s t  specimen was placed i n  a high temperature chamber using 
t h e  t e s t  se tup  shown i n  figures 4-1 and L-2 and the  equipnent 
l i s t e d  i n  t ab le  4-1. 

A func t iona l  t e s t  was not performed p r io r  t o  high temperature 
t e s t ing ,  s ince 72 hours had not elapsed s ince a previous funct-  
i o n a l  test. 

The chamber temperature was increased t o  l40 (+4, -O)"F w i t h  a 
relative humidity of 20 (3) per cent.  
change rate of 1°F per minute was used. 

A maximum temperature 

This temperature was maintained f o r  a period of 72 hours. 

A funct ional  test was performed while t he  chamber temperature 
was IAOOF. 

The chamber temperature was re turned t o  room ambient condi t ions 
following completion of the func t iona l  t e s t  a t  4 0 ° F .  

The specimen was v i sua l ly  inspected and func t iona l ly  t e s t e d  with- 
i n  l h o u r  following the r e tu rn  t o  room ambient conditions. 

The t e s t  da ta  were recorded. 

TEST RESULTS 

The r e s u l t s  of the func t iona l  tes t  performed a t  40°F were satis- 
fac tory  and showed no degradation of performance a t  high tempera- 
ture. 

The func t iona l  t e s t  completed f o l l d n g  re turn  t o  room ambient 
conditions was sa t i s fac tory .  

V i s u a l  inspection revealed no abnormalities. 
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8.1, TEST DATA 

Data recorded during the functional tests at UO0F and a t  r o o m  
ambient conditions are presented in tables 8-1 and 8-3, 
respectively . 
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Table 6-1. Functional Test  Data Obtained a t  L!+O"F 

Applied 
Seating 
Torque 

.liun ( f t - l b  1 
15 

1 15 

15 
2 15 

15 
3 15. 
. 

Closing 
Specimen 
I n l e t  
Pressure Torque 'I orque 
(F3ig) ( f t - lb  ) Opening Closing (ft l b )  

6000 7 3 3 1 5  
2 7 2 2 10 

6000 7 3 2 .  15 
2 7 2 i 10 

6000 7 3 7 1 5  
2 5 2 1 10 

R U l  

1 

2 

Table 8-3. Functional Test Data Obtained a t  Ambient TernFerature 
(Post-High Temperature) 

Applied I n l e t  Outlet 
Seating Pressure Pressure Leakage 
Torque (psig)  (p3ig) (scim) 
( f t - l b )  

15 6000 0 0 
15 0 6000 0 

I I 1 
I I 1 

L u r e  

J 
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SECTION IX 

SAND AND DUST TEST 

9.1 

9.1.1 

9.1.2 

9.1.2.1 

9.1.2.2 

9.1.2.3 

9.1.2.4 

9.1.2.5 

9.1.2.6 

9.2 

9.2.1 

9.2.2 

TEST RFQUIREMENTS 

A sand and dust  t e s t  shall be performed on the test  specimen 
t o  deternine i f  sand pa r t i c l e s  can cause specimen malfunction. 

The sand and dust shall meet the requirements specified i n  
9.1.2.1 through 1.1.2.6. 

100 percent of the sand and dust s h a l l  pass through a 100- 
mesh screen, U.S. stendard sieve ser ies .  

98 (22) percent of the sand and dust shall pass through a 
140-rcesh screen, U.S. standard sieve ser ies .  

90 (+2) percent of the sand and dust s h a l l  pass through a 
200-Eesh screen, U.S. standard sieve ser ies .  

75 (22) percent of t h e  sand and dust shall pass through a 325- 
iriesh screen, U.S. standard sieve ser ies .  

Chemical analysis of the dust s h a l l  be as follows: 

Substance Per Cent by Weight 

Si02 97 t o  99 

A1203 0 t o  2 

Ti02 0 t o  2 

0 t o  1 

Inorganic losses 0 t o  1 

A test chamber capable of maintaining the  temperature a t  77°F 
and 160°F with 10040 500-cfm air veloci ty  available shall be 
used. 

TEST PROCEDURE 

The specimen i n l e t  and out le t  ports  were capped. 
men was phced  i n  the  t e s t  chamber a t  ambient temperature as 
shown i n  figure 9-1. 

The tes t  speci- 

The density of the sand and dust was maintained t o  0 . 1 t o  0.25 
gram per cubic foot. 



902.3 

9.2.1, 

9.2.5 

9.2.6 

9.2.7 

9.2.8 

9.3 

. 9.4 

The in t e rna l  temperature of the t e s t  chamber was maintained a t  
77°F for a period of not less than 2 hours, with an air veloci ty  
through the  tes t  chamber of 100 t o  500 feet per minute. 

Immediately following the  2-hour period, t h e  temperature was 
raised t o  U+O"F and maintained for a period of not less 'than 
2 hours. 

The t e s t  specimen was removed f r o m t h e  tes t  chamber after the  2-hour 
exposure period and allowed t o  cool t o  ambient temperature. 

The accumulated dust  was carefu l ly  removed from the  specimen by 
brushing, wiping, and shaking only. 
for  i n t e rna l  sand accumulation. 

The tes t  specimen was examined 

Upon completion of the sand and dust test ,  a funct ional  t es t  was 
performed as specified i n  sect ion IV. 

All t e s t  data were recorded. 

"l3ST RESULTS 

The sample performance and operation was not impaired i n  any way 
and there was no evidence of malfunction during the post sand 
and dust funct ional  test. 

The t e s t  r e s u l t s  are repor ted- in  Associated Testing b b o r a t o r i e s ,  
Inc., Test Report No. M28-7512 which is shown i n  Appendix I. 

TEST DATA 

Data recorded during t h e  functional test after the sand and dust  
t es t  are presented i n  tables 9-1 and 9-2. 
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+- 

I I 1 Applied I Specimen I 
Seat ing I n l e t  Opening Runninn Toraue ( f t - lb )  
Torque Pres sur e Torque 
(f t - lb)  ( P S i d  (ft- lb) Opening Closing Ilun 

10 6000 8 2 2 
1 -- 2 4 2 1 

10 6000 6 3 3 .  
2 10 2 4 2 1 

10 hOMl h 3 3 

3 _ _  10 ? I ? 1 

Table 9-1. Functional Test Data Obtained After Sand and Dust Test 

I 
Closing 
Torque 

10 
8 

( ft l b )  

10 
8 

i n  
E 

? 

Applied I n l e t  Outlet  
Seating Pressure Pressure 
Torque (psig)  ( P S i d  

l 
Table 9-2. Leakage Data Obtained During Functional Test Performed After Sand 

and Dust Test 

Leakace 
(scim) 
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10.1 

10.1.1 

10.1.2 

10.1.3 

1O.l.lr 

FST  REQulREMENTS 

h salt fog t e s t  shall be performed per KSC-STD-l64(D), section 
17, t o  determine the corrosive resis tance of t he  test  specimen. 

The tes t  s h a l l  be conducted with a temperature in the exposure 
zone maintained a t  95 (+2, -4)OF. 
maintained in a l l  parts of the exposure zone shall be such that 
a clean fog-collecting receptacle placed a t  any point in the 
exposure zone will co1)ect from 0.5 t o  3 milliliters of solu- 
t i o n  per hour f o r  each 80 square centimeters of horizontal  
col lect ing area (10 centimeters diameter) based on average test 
of at least 16 hours. 

The salt  fog conditions 

The salt used shall be sodium chloride containing, on the dry 
basis,  not more than 0.1 per cent of sodium iodide and not more 
than 0.2 per cent of t o t a l  impurities. Unless otherwise speci- 
f ied ,  a solut ion shall consist  of 5 parts by weight of salt i n  
95 parts by weight of water containing not more than x10 parts 
per mil l ion of t o t a l  sol ids .  The solut ion shall be kept free 
from so l ids  by f i l t r a t i o n  o r  decantation. The solut ion shall 
be adJusted t o  and maintained at a spec i f ic  gravity of from 1.023 
t o  1.037, and a reference temperature of 95°F. The pH of the 
salt solution sha l l  be so maintained that the solution atomized 
at 95 (+2, + ) O F  and collected by the method sFe_cified i n  t h e  
11.1.4 w i l l  be i n  the  pH range of 6.5 t o  7.2. 
chemically pure (CP) hydrochloric acid or CP sodium hydroxide 
shall be used t o  adjust  the pH. 

Only di luted 

The solut ion sha l l  be collected by placing a minimum of two 
receptacles such that one i s  placed nearest t o  any nozzle and 
one f a r t h e s t  from a l l  nozzles. 
that they a re  not shielded by t es t  items and so t h a t  no drops 
of solut ion from test items o r  other sources w i l l  be collected.  
The solut ion shall have the specified sodium chloride c o n t p t  
and pH value when measured a t  a temperature of 95 (+2, -Y) F'. 
The salt solution from a l l  col lect ion receptacles used may be 
combined t o  provide t h e  quantity required f o r  the measurements 
specified. 
measurement of specif ic  gravity. The pH measurement sha l l  be 
made electrometrically using a glass  electrode with a saturated 
potassium chloride bridge or  by a colorimetric method such as 
bromothymol blue, provided the  r e s u l t s  are equivalent t o  those 
obtained with the electrometric method. 
when preparing each new solution. 
chloride and pH shall be made following each t e s t  f o r  salt fog 
chambers i n  continuous use. 

Receptacles s h a l l  be placed s o  

A laboratory type hydrometer i s  acceptable for  

The pH shall be measured 
The measurement of both sodium 
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10.1.5 

10.2.5 

10.2.6 

The t e s t  chamber and a l l  accessories  shall be made of material 
such a s  rubber or  p l a s t i c  that W i l l  not a f f e c t  the corrosiveness 
of the fog. 
impingement of the  fog or dripping of t h e  condensate on the t e s t  
specimen occurs. 
specimen shall not be returned t o  the  salt so lu t ion  reservoir .  
The chamber shall be properly vented t o  prevent pressure buildup 
and allow uniform d i s t r ibu t ion  of salt fog. 

The chamber should be arranged so t h a t  no d i r e c t  

Liquid which canes i n  contact w i th  the test 

10.1.6 

10.2 

' 10.2.1 

10.2.2 

10.2.3 

10.2.4 

A i r  enter ing the atomizer shall have a r e l a t i v e  humidity of 85 
percent and be f r e e  of impurit ies such as o i l  and d i r t .  

"ESP PROCEDURE 

The t e s t  specimen was Visually inspected f o r  corrosion, dirt, and 
oily film. 

The i n l e t  and o u t l e t  ports  of the test specimen were capped and 
the specimen was placed i n  the t e s t  chamber as shown i n  figure 
10-1 . 
The t e s t  chamber was operated according t o  the specif ied operating 
conditions f o r  a period of 240 (22) hours .  

The t e s t  specimen was funct ional ly  t e s t ed  a t  the completion of the  
exposure period and within 1 hour following the establishment of 
ambient conditions. 

The specimen was inspected and the  salt removed according t o  t h e  
design spec i f ica t ion  requirements. 

A l l  t e s t  data were recorded. 
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10.3 

Applied I Seating Specimen I n l e t  Pressure i Run Torque ( P S i d  
( f t - lb)  

1 3 0  6000 
0 

TEST RESULTS 

Specimen Outlet Pressure Leakage 
( P S i d  (scim) 

0 0 
6000 0 

10.4 

No evidence of corrosion other  than de ter iora t ion  of the paint 
on the operating hand wheel was noted. 
during the post salt fog funct ional  test. 

No malfunction occurred 

'EST DATA 

Data recorded during the funct ional  t e s t  after the  salt fog t e s t  
are presented i n  tab les  10-1 and 10-2. 

Table 10-1. Functional Test Data Obtained After Salt Fog Test 

RW sea t ing  Specimen I n l e t  opening Running Torque Closing 
Torque Pressure( psig) Torque Torque 
( f t - lb )  ( f t-lb) Opening Closing (f t - lb)  

1 

2 

Running Torque 

Table 10-2. Leakage Data Obtained During Functional Test Performed After Salt 
Fog Test 
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SECTION XI 

CYCLE TEST 

11.1 

11.1.2 

11.1.3 

11.1.4 

11.2 

11.2.1 

11.2.2 

11.2.3 

11.2.4 

11.2.5 

11.2.6 

11.3 

TEST REQumNTs 

A cycle t e s t  sha l l  be performed on the  t e s t  specimen t o  deter-  
mine whether t h e  environment causes degradation o r  deformation. 

Each cycle shall consis t  of pressurizing the i n l e t  of the speci- 
men t o  6000 psig and opening and closing the valve. 

The downstream pressure s h a l l  be vented below 3000 psig between 
cycles. 

One-thousand cycles s h a l l  be conducted with funct ional  tests per- 
formed after 50, 100, 500, and lo00 cycles. 

TEST PROCEDURE 

The cycle test setup shown i n  f igu res  11-1, 11-1A and 11-2 was 
assembled u t i l i z i n g  the equipnent l i s t e d  i n  t ab le s  11-1 and 
11-lA. 

A l l  hand valves were closed and regulator  6 was adjusted f o r  
zero out l e t  pressure. 

Hand valve 3 was opened and pressure gage 5 indicated 7000 psig. 

Regulator 6 was adjusted t o  e s t ab l i sh  6000 psig  on pressure 
gage 7. 

Timer 18 was adjusted t o  sequence the following events: 

a. 

b. 

C. 

d. 

Actuate solenoid valve 9 t o  pressurize the  specimen 
t o  6000 psig as indicated on gage 7. 

Actuate solenoid valve U, t o  close the ou t l e t  during 
specimen opening and closing. 

Signal motor I 2  t o  open and close the specimen. 

Deactuate solenoid valves 9 and U, t o  vent downstream 
pressure from the  specimen t o  below 3000 psig as in- 
dicated on gage 13. 

Functional t e s t s  were performed a f t e r  50, 100, 500 and lo00 cycles. 

TEST RESULTS 

There was no evidence of degradation o r  deformation of the  speci- 
men and it sa t i s f ac to r i ly  completed t h e  required lo00 cycles. 
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11.4 TEST DATA 

Data co l l ec ted  during the functional tests are presented i n  
tables  U-2, 11-4,ll-6, and 11-8. 
in t a b l e s  11-3, 11-5, 11-7, and 11-90 

Leakage data are presented 
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Table 11-1. Cycle Test Eqi i ipent  L i s t  

-- 
1tc.n 
No. 

1 

2 

3 

4 

5 

t 

‘ 6  
1 
I 

It em 

Test Specimen 

GN2 or He Source 

Hand Valve 

F i l t e r  

Pressure Gage 

Regulator 

1 
I I 7 /Pressure Gage 

I i I 
8 Hand Valve 

i I 
I 
’ 9 lSolenoid Valve 

i 10 :Clutch 

I 11 Speed Reducer 

: 12 /Reversible Elec- 

6 i 

i I 

I tric 
4 

I 
’ 13 !Pressure Gage 

I 

j 

lknufac t u r e r  

:ant r o l  C amponent E 

.nc. 

Microporous 

Duragauge 

Tescom 

Duragauge 

Robbins 

Marotta 

CCSD 

Boston G e a r  

We s t inghou se 

Heise 

Karotta 

Robbins 

f,!odel/ 
a r t  iio 

L55 

NA 

NA 

4813F-2 

NA 

26-1002 

NA 

SSKG-25C 
4T 

bIv583 

NA 

KA 

NA 

H35841 

EW583 

SSKG-250 
4T 

S e r i a l  
No. 

NA 

NA 

RA 

NASA 
200594-1 

1009 

KASA 
2005944 

- Nk 

2915 

N A 

ri-2-506 

1558730 

20594EI 

912 

* NA 

- 

Iiema rks 

Globe valve,  
2-inch 

700-psig 

1 &inch( supply) 

2-micron 

0-to 10,000-psi~ 
22% FS 
Cal date 3-16-67 

7OOO-psic i n l e t  
0 t o  200-psig 
out le t  

0-to 10,000-psip 
+2% - FS 
Cal date  3-16-67 

l/k-inch 

3-way, l/k-inch 
normally closed 

Ad jus tab le  
torque 

44OV AC, time 
delay cont ro l  

0-to 10,OO-psig 
tl$ - FS 
Gal da te  3-16-67 

1/4-inc h 
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Item 
1Jo. 

16 

17 

- 

18 

Table J.1-1. Cycle Test Equipent  L i s t  (continued) 

Item 

Counter 

Power Supply 

Timer 

Ikinlrfacturer 

Mercury 

Perkins 

Cramer 

h!odel/ 
irt iJo 

NA 

lPST 28- 
3ooA 

623 

S e r i a l  
No. 

NA 

63-293 

Y2389A 

Remarks 

4-dig i  t 

28-vdc 
NASA 009941) 

C a m  operated 



Table 11-U. Cycle Test E l e c t r i c a l  Equipnent L i s t  

!lo. 1 

i 
i 
I 

i 
i ! 
i 

! 
1 

I 

: 
i 

t 

I 
i 

; 
i 

I 
I 
i 

I 
1 Motor, Elec. Westinghouse 

I 1 Gear Drive Boston Gear Co. 

Cycle Timer 1 Cramer Controls 

L i m i t  Switch Honeywell 

i 

Relay, Time De@ 

! 

' Counter 

Switches 

Relays 

I 

I 

ESNA 

ESNA 

General Controls 

Und. Lab. Inc. 

Magnetic Elec. 
co . 

I,!odel/ : 5 e r i a l  
a r t  iio. i No. 

Life-Linq 
CSP 

I 

u-U5-50 

523 

Yicro- 
Switch 
ID-UQT 

VD-l2QT 

Cercury 

NA 

NA 

Y2389A 

557910 

557909 

NA 

NA 

NA 

Remarks 

3-hp, 44-vac, 
3-phase 

175o-p~m-ir.l;u% 
3 5-r pm-out put 

115-va c 
28-vdc 

28-vdc 

Heq'd - 2) 

r - d i g i t s  

5-amp., 115-vac 
20-amp.,230-vac 

115-vac, 5-amy 
400-ohm 
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Table 11-2. Functional Test Data Obtained After 50 Cycles 

Applied Specimen 
Seating I n l e t  Opening Ruminn Toraue (u 

Pres s u r  e Torque 
( f t - lb)  ( p a i d  ( f t - lb )  Opening 
Torque 

20 6000 7 2 1 
20 2 1 1 

15 6000 8 2 1 .  

1 ----- 

2 15 2 4 1 1 

3 _ _  15 2 4 1 1 

+ 

15 6000 8 3 1 

G i o s  i rLg 
TorqGe 
(ft lb) 
20 

8 

15 
10 

15 
10 

1 
- 
2 - 

f 

Applied I n l e t  Outlet  
Seating Pressure Pressure 
Torque (ps ig)  ( P S i d  

RUn ( f t - lb  ) 
15 6000 0 

0 6000 15 
1 

r 
4- 

Table 11-4. Functional Test Data Obtained After 100 Cycles 

t 

Leakage 
(scim) 

0 
0 

l e  11-5. Leakage Data Obtained During Functional Test  After 100 Cycles 
Appl ied  I n l e t  Outlet  
Seating Pressure Pressure Leakage 
Torque (ps ig )  ( P S W  (scim) 

15 6000 0 0 
15 0 6000 0 

( f t - lb)  
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Table 11-6. Functional Test Data Obtained After 500 Cycles 

5 
4 

. 

3 2 .  10 
2 1 10 

Applied 
Seating 
Torque 
( f t - lb )  

, 
Applied I n l e t  Outlet  
Seating Pressure Pressure 
Torque ( p i g  1 ( psig)  

15 6000 0 
5 0 6000 

R u n  ( f t - lb )  

1 

2 '  

10 
10 

Leakage 
(scim) 

0 
0 

- 

10 
10 

10 
10 

Applied t Specimen 
Seating I n l e t  
Torque Pressure 

HW ( f t - l b )  (psig)  
15 6000 

1 15 2 

15 6000 
2 15 2 

1 5  6000 
3 15 2 

J 

Specimen 
I n l e t  
Pressure 
(psig)  

Opening Running Torque (f t - lb)  Closing 
Torque Torque 
( f t - l b )  Opening Closing ( f t l b )  

. 7  5 4 10 
5 4 4 15 

6 5 4 10 
5 4 4 15 

6 5 4 15 
5 3 4 15 

6000 
' 2  

Applied 
Seating 
Torque 

Run ( f t - lb  ) 

1 .  20 
20 

2 ,  

6000 
2 

6ooo 
2 

I n l e t  Outlet 
Pressure Pressure Leakage 
( psig 1 ( psig)  (scim) 

6000 0 0 
0 6000 0 

I 

Torque Torque 
(f t - lb)  I Opening I I ( f t l b )  

8 I 3 I 2 I 10 
6 2 1 :  10 

5 I 2 1 7 I 10 
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I I  N I 

I 1  

I I  

k 
0 
(cl 

.. 



Note: Refer t o  tab le  11- lA for item ident i f ica t ion .  

sw, 

b 

28 Sol.1-Inlet pressure 
solenoid ,3-way 

,501.2-Vent Solenoid, 
3-way 

Light-Ind.1ight-W 

Ctr-28v.d~. counter 

NOTE: CR1-Set. time t o  allow delay in open posit ion 

CR2.-Sot time delay f o r  length of time neces- 

CT1-Set cam t o  ac tua te  once per cycle i n  any 

C T ~ ; C T ~ ; C T ~ - T ~ ~ S  of 

CR1; CRz-Time delay 

cycle timer-l\l.O. arid time t o  close valve. 

sary t o  open test  specimen. 

posi t  ion. 

( C R 1 > C R 2 )  

re lay - T U  

SWI ;SW3-28V.d~.- 014- CT2-C;mnl actuates  t o  vent during in te rva l  when 

CT9-Cam s e t  s o  t h a t  SWq is  actuated i n  the  t o t a l  
t e s t  specimen i s  closed. OFF switch. 

> time in t e rva l  fo r  gpening, delay i n  the 
open posit ion and closing of the valve. 

NOTE: CT4- Set t ing same as CT3. 

I I 
1 440 

V.ac. 

t 

, CTM-Cycle timer motor 

CT4-Tips of cycle 
timer - N.O. 

IS-Stroke t r a v e l  limit 
switch - N.C. 

Ri-Tips of CHI - N . 0 .  
R2-Tips of CR2- N.C. 

Light-Ind.light-GFm 

CR3;CRq-Coils of rev- 
erse contacts 

sW2-1 1 5  v.ac.- ON-Off 
s u i t  ch . 

Figure 11-lA. Cycle Test E lec t r i c  Schematic 
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SECTION X I 1  

SEAT EROSION TEST 

12.1 

12. 1.1 

12.1.2 

12.1.3 

12.1.4 

12.2 

12.2.1 

12.2.2 

12.2.3 

12.2.4 

12.2.5 

12.2.6 

12.2.7 

12.2.8 

12.2.9 

12.3 

TEST REQUIRPIENTS 

A seat erosion t e s t  shall be performed on the t e s t  specimen. 

The specimen i n l e t  s h a l l  be pressurized t o  6000 psig. 
specimen s h a l l  be adjusted t o  flow approximately 1 scfm of GHz 
fo r  I20 hours wi th  t he  ou t l e t  pressure maintained below 3100 psig. 

The 

After 30, 60, and 90 hours the  procedures described i n  4.2.1 
through 4.2.10 of t h e  funct ional  t e s t ,  sect ion IV, s h a l l  be 
performed. 

A t  the  end of 120 hours, a complete funct ional  t e s t  s h a l l  be 
performed. The valve sea t  s h a l l  be inspected fo r  deter iorat ion.  

TEST PROCEDURE 

The Seat erosion t e s t  was assembled as shown i n  f igures  1 and 2 of 
Appendix I1 using equipment l i s t e d  i n  t ab le  12-1. 

Hand valve 2 and the  test specimen were closed and regulator 5 
was adjusted for zero ou t l e t  pressure. 

Hand valve 2 was opened. 

The supply pressure on gage 4 was monitored. 

Regulator 5 was adjusted t o  es tab l i sh  6000 psig on pressure gage 6. 

The specimen was adjusted t o  provide approximately 1 scfm f l o w  
and an out le t  pressure below 3100 psig. 

The conditions described i n  6.2.6 were maintained f o r  1x) hours. 

After 30, 60, and 90 hours, the  procedures described i n  4.2.1 
through 4.2.11 of the  funct ional  t e s t  were performed using the 
setup shown i n  figure 4-1. 

A t  the  end of 120 hours, a complete funct ional  t es t  was performed 
and the  valve seat was inspected f o r  deter iorat ion.  

TEST RESULTS 

Functional tests were performed before and after the tes t  and 
the specimen was disassembled f o r  inspection of the  main seat. 
No evidence of malfunction of t he  specimen or deter iora t ion  
of its valve seat was observed. 

The t e s t  resul ts  are reported in Martin Marietta Corporation 
Test Report Number H40122 i n  Appendix II. 
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12.4 TEST DATA 

A l l  t e s t  data recorded before, during and after the t e s t  are 
contained i n  Martin Marietta Corporation Test ReportH40122 
in Appendix 11. 
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- 
item 

110. 

1 

- 

2 

3 

1, 

5 

6 

7 

8 

9 

10 

Table 12-1. Seat Erosion Test Quipnent L i s t  

It em 

Test Specimen 

Hand Valve 

F i l t e r  

Pressure Gage 

Pressure Regulatoi 

Pressure Gage 

Temperature Probe 

Flowmeter 

Pressure Gage 

GH2 Source 

iiar1ufai: i u r e r  
'art ilo, 

snts, Inc. 

n--- - I - . -  
iuziriai ~3 

2-inch 
globe valve 

1-1/2-inch 

2-mic r on 

0-to 10,OOO-psi - +2$ FS 

7OOO-psig i n l e t  
0-to 6ooO-psig 
out le t  

0-to 10,OOO-psi 
- +0.25% FS 

-50 to + 1500~ - +2.5"F 

Calibrated 
nozzle o r  o r i -  
f i c e ;  sized t o  
f l o w  1 scfm 

I of GH2 a t  i n l e t  
3 pressure of 

3000 psig 

0-to 10,OOO-psi 
5.25% FS 

7OOO-psig 
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13.1 

13.1.1 

Pressure 

Leakage 

Distortion 

13.1.2 

24,OO psig f o r  5 minutes 

None 

None 

13.2 

13.2.1 

13.2.2 

13.2.3 

13.2.4 

13.2.5 

13.2.6 

13.3 

13.4 

TEST REQUIREMENTS 

The tes t  specimen shall be subJected t o  a hydrostatic pressure 
of 24,OOO psig t o  determine the s t r u c t u r a l  i n t e g r i t y  of the 
specimen. 

The hydrostatic pressure s h a l l  be applied simultaneously t o  
the specimen i n l e t  and ou t l e t  por t s  when the valve i s  i n  the  
open position. The pressure s h a l l  be maintained f o r  5 minutes. 

TEST PROCEDURE 

The test  setup was assembled as shown in figures  3-1 and 3-2 
u t i l i z i n g  the equipnent l i s t e d  i n  tab le  3-1. 

Hand valve 4 and the specimen were opened and after t h e  system 
was f i l l e d  with deionized water, a l l  entrapped a i r  was bled 
from t h e  system. 

Hand valve 4 was closed. 

Hand pump 2 was used t o  pressurize t h e  specimen t o  24,OOO psig 
as indicated on pressure gage 3. 
f o r  5 minutes while the specimen was monitored f o r  external 
leakage . 

Proof pressure was maintained 

Hand valve 4 was opened slowly t o  vent the pressure. 
men was then examined f o r  d i s tor t ion .  

The speci- 

A l l  data  were recorded. 

TEST RESULTS 

The specimen did not leak and there  was no evidence of dis- 
t o r  t ion.  

TEST DATA 

The data  presented i n  table  13-1 were recorded during the tes t .  

Table 13-1. h o o f  Pressure Test Data 
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Administrr t ive 01 t I 

1.0 Purpose of Test: 

To subject  the submitted Manually Operated Valve t o  a sand and 
dust  t es t  i n  accordance with the referenced specif icat ion.  

2.0 Manufacturer: 

3.0 Manufacturer’s Type or Model No.: 

4.0 Drawing, Specification or Exhibit: 

5.0 Quantity of Items Tested: 

6.0 Security Classification of Items: 

Chrys ler Corporation 
Space Division 
Michoud Operations 
New Orleans, Louisiana 

P /N 7 5Ml4693-PGLV-3 
S/N 4789 

Specif icat ion KSC-STD-l64(D) 
dated September 12, 1964 

One 

Unclassified 

7.0 Date Test Completed: April  5 ,  1967 

8.0 Test Conducted By: Associated Testing laboratories, InC. 

9.0 Disposition of Specimens: Returned t o  
Chrysler Corporation 

10.0 Abstract: 

There was no evidence of deter iorat ion of the Manually Operated 
Valve as a r e s u l t  of t h e  sand and dust  test. 

1 Report No. M3 40- 7 5 12 hge- 

Associated Testing Laboratories, Inc. 
Waym, Now Jomy Burlington, Massachusetts 



TEST PROCEDURE 

The sand and dust test was conducted in accordance with Section 16 
of Specification KSC-STD-l64(D). 

The Valve was placed in a sand and dust test chamber. The chamber 
temperature was increased to and maintained at +77OF for a period 
of two hours. At the completion of this two-hour period, the 
chamber temperature was increased to and maintained at +16OoF for 
an additional two-hour period. The chamber temperature was then 
returned to room ambient temperature. 

Throughout the entire sand and dust test, the sand and dust density 
within the chamber was maintained between 0.1 and 0.5 gram per 
cubic foot and the sand and duet velocity was maintained between 
100 and 500 feet per minute. The sand and dust used in the test 
was of an angular structure having the characteristics described 
in Specification KSC-STD-l64(D). 

At the completion of the sand and duot test, the Valve was re- 
moved from the chamber and allowed to cool to room ambient tempera- 
ture. 
and the Valve was then visually examined for evidence of deter- 
ioration. 

The accumulated dust was removed from the Valve by wiping 

APPARATUS 

Sand and Dust Test Chamber, manufactured by Associated Testing 
Laboratories, Inc., Manufacturing Division, Model SD-36-LC. 

Calibration Date: 3-30-67 
Calibration Due Date: 5-30-67 

TEST RESULTS 

Virual examination of the Valve at the completion of the sand 
and dust test revealed no evidence of deterioration. 

2 Report No. M340-7512 Page 

A s s o c i a t e d  T e s t i n g  L a b o r a t o r i e s ,  I n c .  
Wayne, New Jersey Burlington, Massachusetts 
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TEST OBJECTIVES (CONTINUED) 

Test item condition was t o  be evaluated before and a f t e r  the meat 

erosion t e s t s  by means of function t e s t s  f o r  valve leakage and oporating 

torque requirements. 

performed p r j o r  t o  tes t ing.  

Receiving Inspection of t h e  test  item wa.s t o  be 

I -2- 

TEST ARTICLE 

Valve, 2" Glove, Control Components Inc. 

Model 445, NASA P/N 75M14693 FGLV-1 

l3EmzENcEs 

1. P.O. NOB34998-C (7446080) 

2. Chrysler Corp. Change #1 t o  P.0. NOB34998-C (7-w-06080) 

3 .  Test Plan - H50579 - Qual i f ica t ion  Testing of AGE Cmponenta, 

Martin Marietta Corporation, Denver Division, 20 Feb 1967. 

4. C h r y s l e r  Corporation Space Divlsion Test Procedure 
TbRE-CCSD-FD-LL20-2F. 

5. Martin Marietta Corporation, Denver Division, Cold Flow 

Laboratory Test Procedure H40122. 

TEST FIXTURE DESCHlPTION 

The tes t  fixture was b u i l t  per Cold Flow drawing CFL6300197C0 Tost 

f i x t u r e  schematics a r e  presented i n  Figures 1 and 2 of t h i s  report. 

The equipment used i n  the  t e s t  fixture i s  itemized i n  Tables I and 

I1 f o r  the functional and s e a t  erosion t e s t  M u r e s  respectively.  

The functional t e s t  fixture ( F i g u r e  1) was b u i l t  i n  Test Cell  3, 



TEST FIXTURE DESCRlPTION (COI!TlNU&D) 

The sent  erosion test f i x t u r e  (Figure 2) W R S  built at the Cell 1 

ca tch  bas in  area, 
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A D m f l W A T  
A A C U V C L Y  

TEST REPORT 

FOR 

GLOBE VALE,  2-INCH, 6000 B I G  

Control Components, Inc, Model No. 445 

NASA Drawing Number 7-93-PGLV-1 

G. C o l l i n s  
Test and Evaluation Section 

APPROVALS: 

Program Supervisor 

I 

V. J, Vehko. Dire&or /’ 
Engineering- Department 


